Human placental alkaline phosphatase (hPLAP; EC 3.1.3.1), cancer antigen 125 (CA 125), and carcinoembryonic antigen (CEA) were determined in sera of patients with malignant and nonmalignant disorders. For CA 125 we used two different commercial assay systems, based on the same monoclonal antibody. hPLAP had the same sensitivity (20%) as CA 125 for detecting non-ovarian neoplasia, whereas that of CEA was 45%. For detecting ovarian cancer CA 125 (Cis kit) was slightly more sensitive (50%) than hPLAP (45%), much more than CEA (10%). hPLAP was increased in sera of 2% of patients with nonmalignant disorders, CA 125 in 23%, and CEA in 18%. hPLAP was increased in only one of 10 diabetic patients and two of 50 patients on chronic renal dialysis. CA 125 and CEA were respectively increased in 45% and 23% of all liver pathologies studied and in 12% and 17% of patients with renal insufficiency. The sensitivity of hPLAP for detecting ovarian cancer is slightly inferior to that of CA 125, but its specificity is much higher. We found the Abbott system for CA 125 to be more sensitive than the Cis Late diagnosis is one of the major factors contributing to the poor prognosis of ovarian cancer, placing this disease near the top in the mortality statistics for all gynecological malignancies (1). Earlier recognition by specific measurement of tumor markers in the circulation might enhance therapeutic success.
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Bast et al. (2) recently introduced a cancer antigen 125 (CA 125) that is considered promising for the follow-up of ovarian epithelial cancer (2). 2 Human placental alkaline phosphatase (hPLAP; EC 3.1.3.1), known as a tumor marker since 1968 (3), has gained new interest as a tumor marker now that highly specific monoclonal antibodies have become available (4, 5). Therefore we have compared the specificity and the sensitivity of hPLAP and CA 125 in patients with ovarian and nonovarian cancers and in patients having a selected series of benign chronic disorders. We determined hPLAP as previously described (4) with an assay system that is highly specific and sensitive (4, 6) . A serious disadvantage of CA 125 is that the concentrations of this marker in serum reportedly are increased in several benign disorders (7). We determined CA 125 with two assay systems, each based on the same monoclonal antibody (OC 125). We also determined CEA, given its widespread use in clinical practice as a general tumor marker. 
Materials and Methods
We studied 20 patients with ovarian cancer, as well as patients with nonovarian cancers (13 gastric, 15 colorectal, three mammary, two renal, one prostatic, five pancreatic tumors, one tumor of unknown origin, three with leukemia, and two with lymphoma), and patients with chronic nonneoplastic diseases (10 diabetics, 19 with renal insufficiency, 50 receiving chronic dialysis, 24 icteric noncirrhotic, nine icteric cirrhotic, and 14 cirrhotic nonictenc patients). The group of benign chronic disorders included no patients with a concomitant malignancy.
Fresh serum samples from those subjects were frozen and stored in liquid nitrogen. The samples were thawed only once, just before analysis. No hemolytic samples were included, because interference by hemolysis with determination of CA 125 is mentioned by the manufacturers.
Ovarian cancer patients were staged according to the classification guidelines of the International Federation of Gynecology and Obstetrics. We determined hPLAP with a specific enzyme antigen immunoassay based on a mouse monoclonal antibody to hPLAP (<0.02 UIL), but were measured for CA 125 [25 (± 5) kU/LI, and for CEA [2.5 (± 0.6) zg/L]. CEA concentrations were increased in 45% of the patients with nonovarian tumors, whereas hPLAP and Cis CA 125 the CA 125 RIA kit from Abbott Diagnostic Division, North Chicago, IL, which involves the same monoclonal antibody. Serum CEA concentrations were determined by radioimmunoassay (polyclonal CEA-JUA kit, Abbott). We used all commercial kits according to the manufacturers' instructions. We used a spline-ftmction program to calculate the standard curves from which we determined the antigen concentration in samples. Table 1 CEA concentrations were increased in 45% of the patients with non-ovarian tumors, whereas hPLAP and Cis CA 125 were each increased in 20% of these patients. hPLAP activities >0.2 U/L, the lowest activity always associated with neoplasia in an average hospital population (4), were observed in one patient with gastric carcinoma, one with colon tumor, one with a pancreatic carcinoma, and one with carcinoma of the breast. In the last three of these patients CEA and Cis CA 125 were also increased.
Results
Of the patients with ovarian cancers, 10% had an increased concentration of CEA, in contrast to hPLAP and CA 125, which were increased in 45% and 50% of these patients, respectively. Of the nine ovarian cancer patients with None of the patients with mild renal insufficiency and 4% of those with severe renal insufficiency had increased hPLAP activity. However, for mild as well as for severe renal insufficiency the percentage increases were, respectively, 8% to 21% for CA 125 and 11% to 20% for CEA.
The group of patients with liver diseases showed no increase in hPLAP (Table 1 ). In contrast, concentrations of Cis CA 125 in serum of patients with hepatic disease were increased by more than 35 U/mL in eight of the nine (88%) icteric cirrhotic patients, and in 29% and 43% of the icteric noncwrhotic and cirrhotic patients, respectively. If we used 65 kU/L as an arbitrary cutoff value for CA 125, as did Bast et al. (2) , 78% of the patients with cirrhosis still had increased activities of this marker. The results for Cia CA 125 in sera of patients with hepatic disorders and ovarian tumors showed values of the same order of magnitude (Figures 1 and 2) .
In evaluating the specificity and sensitivity of the two RIA procedures we used for CA 125 (Abbott and Cis), we tested sera from 57 of the cancer patients (16 of them with ovarian cancer) and 118 patients with benign chronic diseases. As measured by the Abbott assay, serum CA 125 was increased (>35 U/mL) in 69% of the ovarian cancer patients studied, 44% by the Cis assay (Figure 2 ). In the group of chronic non-neoplastic diseases, increases in CA 125 were measured by both RIAs in those with hepatic pathology, particularly for the icteric cirrhotic patients (eight of nine). Fewer patients with icteric noncirrhotic (n = 23) and cirrhotic nonicteric (n = 14) disease showed increased CA 125 with the Cia procedure (30% and 43%, respectively) than with the Abbott system (44% and 50%, respectively). Patients with renal failure (n = 19) or undergoing chronic dialysis (n = 46) showed a comparable incidence of increased values as measured with either kit (10% for Abbott, 11% for Cis). No increases in CA 125 were observed in the seven diabetic patients. Figure 3 shows plots of receiver operating characteristic curves for determining the changing sensitivity and apeci- 
Discussion
Tumor-marker assay may be helpful for detecting recurrent diseases and for monitoring tumor activity in patients with advanced gynecological malignancies (8,9), but there is no reliable tumor marker for the primary diagnosis of the vast majority of ovarian cancers (10,11). CA 125 is considered a potential clinically useful marker for monitoring patients with epithelial ovarian cancer (2, 7, 9) .
When we used a cutoff value of 0.1 U/L for hPLAP, according to Pollet et al. (4), 45% of the patient with ovarian cancer had increased hPLAP in their serum. To obtain the same sensitivity for CA 125, the corresponding cutoff was 65 U/mL for the Cia kit and 100 U/mL for the Abbott kit. The 
corresponding specificity, however, at these cutoff values differed markedly for the two antigens: 98% for hPLAP and approximately 80% for both the Cia and the Abbott CA 125. At accepted cutoff values (0.1 UIL for hPLAP; 35 U/mL for CA 125) the sensitivity of CA 125 assay exceeds (Abbott) or equals (Cis) that of hPLAP, but hPLAP is far more specific.
In previous reports, CA 125 sensitivity for ovarian tumors varies between 80% and 92% (2, 12) . The reported sensitivity of hPLAP varies between 50% and 71% (6, 11, 13, 14) . Our preliminary results suggest that the two antigens are about equally useful for detecting early stages of ovarian carcinomas. Whether hPLAP is useful in follow-up of ovarian cancer patients reminna to be determined.
Cirrhotic patients had the highest prevalence of increased values for CA 125 in benign diseases. The frequency of increased CA 125 values in the icteric-cirrhotic patients is almost twice that for those with icteric or cirrhotic disease only. The additive effect of these clinical signs on the concentrations of CA 125 in serum suggests a correlation between CA 125 concentration and the extent of liver impairment.
The obstructive character of liver diseases, along with the loss of liver tissue in cirrhotic patients, could give rise to factors in the serum other than the defined antigemc determinant(s), as others have reported (12, 15) . It is also well documented that in patients with liver disorders such as cirrhosis, the concentration of asialo-glycoproteins in plasma is appreciably higher than normal, owing to decreased function of hepatic binding membrane protein (15) , which plays a role in the normal catabolism of circulating asialo-glycoproteins. The fact that the concentrations of CA 125 in serum are dramatically increased in cirrhosis, as are asialo-glycoproteins, suggests that it may also be an asialoglycoprotein.
The increased values observed for CEA in patients with impaired liver function confirm findings of others (1). CA 125 is considered a good assay to use in the follow-up of established epithelial ovarian cancers, but not in screening for ovarian cancer (2) . Our results show that use of the monoclonal antibody against CA 125 gives different results with the two analogous assay systems. Determination of human PLAP activity with use of a monoclonal antibody seems to be a useful marker for ovarian carcinomas in view of its extreme specificity and its reasonable sensitivity, as reported by others (6, 17,18 ). This marker could be utilized in addition to CEA, because CEA is not an effective diagnostic or prognostic indicator in non-mucinous ovarian carcinoma (19) (20) (21) (22) .
